Transcription arrest at a lesion in the transcribed DNA strand in vitro is not affected by a nearby lesion in the opposite strand.
Cis-syn cyclobutane pyrimidine dimers (CPDs) are the most frequently formed lesions in UV-irradiated DNA. CPDs are repaired by the nucleotide excision repair pathway. Additionally, they are subject to transcription-coupled DNA repair. In the general model for transcription-coupled DNA repair, an RNA polymerase arrested at a lesion on the transcribed DNA strand facilitates repair by recruiting the repair machinery to the site of the lesion. Consistent with this model, transcription experiments in vitro have shown that CPDs in the transcribed DNA strand interfere with the translocation of prokaryotic and eukaryotic RNA polymerases. Here, we study the behavior of RNA polymerase when transcribing a template that contains two closely spaced lesions, one on each DNA strand. Similar DNA templates containing no CPD, or a single CPD on either the transcribed or the nontranscribed strand were used as controls. Using an in vitro transcription system with purified T7 RNA polymerase (T7 RNAP) or rat liver RNAP II, we characterized transcript length and efficiency of transcription in vitro. We also tested the sensitivity of the arrested RNAP II-DNA-RNA ternary complex, at a CPD in the transcribed strand, to transcription factor TFIIS. The presence of a nearby CPD in the nontranscribed strand did not affect the behavior of either RNA polymerase nor did it affect the reverse translocation ability of the RNAP II-arrested complex. Our results additionally indicate that the sequence context of a CPD affects the efficiency of T7 RNAP arrest more significantly than that of RNAP II.